An autographic oscillatory damping meter was designed for the investigation of salt-induced gelation of myosin preparations. In the presence of 4.0 and 5.1m KSCN,the period of the oscillation system decreased to one half, to suggest that the dynamic rigidity would be increased abruptly, and the creep response of the displacement appeared below the rest point. These changes were more remarkable at 4.0m KSCN. In the presence of 3.0m LiBr, the time to a practical halt of oscillations decreased to one half, to suggest that the dynamic viscosity would be increased. At these salt concentrations, the helical contents of myosin were 33, 19, and 16%, respectively. Therefore it was concluded that a local melting of the helical structure might be related to salt-induced gelation.
In a diluted solution of myosin, the myosin molecules stay well apart. Whenthe myosin concentration is increased to a certain extent, some molecules interact each other and the others are still isolated. When the myosin concentration is further increased, all molecules come into contact with each other.
Whenthe myosin solution is heated at such a concentration, a conformational change is induced to form a gel network structure. Samejima et al.1] have reported that the threedimensional network formation of heatinduced myosin gel was imparted by the myosin tail region and related to conformational changes arising from a partially irreversible helix-coil transition.
On the other hand, Migita and Okada reported that such anions as SCN"were found to be highly powerful in letting fish meat set.2~4) It is well-known that a high concentration of inorganic salts such as KSCN and LiBr affects the secondary structure of protein and destroys the a-helix.5 '6) If a conformational change in myosin is the trigger for gelation, a salt-induced myosin gel may be formed by the addition of a high concentration of these inorganic salts. Therefore, in the present study, the effects of these inorganic salts on the physical properties of a myosin preparation were investigated in such a myosin concentration range that all myosin molecules hardly come into contact with each other. In such a condition, a mild reaction can be expected and changes in the physical properties will be easily detected.
The myosin preparation without these inorganic salts was viscous, but did flow by its own weight, and the myosin gel formed in the presence of these inorganic salts did deform its shape, but did not easily flow under its own weight. Therefore, we designed an oscillatory damping meter to measure these physical properties ranging from "viscous" to "elastic."
The measurementby this apparatus was not where [m'] is the so-called effective residue rotation at a wavelength, X, this being the observed specific rotation, [a] , corrected for the effects of the refractive index, n, which was measured by a Pulfrich refractometer (Maekawa Scinece). The average molecular weight of the single residue, Mo, was calculated to be 117.10) The adjustable parameter, Ao, was taken as constant and equal to 214nm. The excess right-handed helical content was estimated by dividing the -b0 term by 580,n) since the a0 term varies not only with the helical content but also with the change of medium.
Protein concentration. Protein concentration was determined by a micro-Kjeldahl method.
RESULTS AND DISCUSSION
It was demonstrated that our oscillatory damping meter can serve as a means for monitoring the physical properties of myosin preparations ranging from "viscous" to "elastic." The results of oscillatory damping The myosin preparation consisted of 15.5 mg/ml myosin, 0.5 M KC1, 20mMTris-HCl buffer (pH 7.0) and a specified amount of KSCN (shown in the figure). Oscillatory damping was measured at 12°C. Whenthe myosin preparation existed in the gel state, the displacement of the metal plate was distinctly reduced, remaining below the rest point (Fig. 2: 4.0 and 5.1m KSCN) , and the oscillations were damped very rapidly (Fig. 3: 3.0m LiBr).
The longarithmic decrement of the ampli- practical halt of oscillations also decreased by one half (7.7 sec) due to the increase of dynamic viscosity (refer to Appendix). These tendencies suggest that elasticity became the dominant rheological characteristic in the presence of4.0 m KSCN. This myosin preparation did not flow but did deform its shape slightly if the beaker was tipped (Fig. 4(b) ). At 5.1 m KSCN, the tendencies were similar to those at 4.0m KSCN, although the period was greater (0.90 sec) ( Fig. 2 and Table I ). The creep response of the displacement also appeared below the rest point, but the extent of the displacement was larger than that in the presence of 4.0m KSCN. Likewise, the logarithmic decrement of the amplitude was also unmeasurable since the oscillatory damping was asymmetric. The time to a practical halt of oscillations was very small, and was probably due to the extreme increase of dynamic viscosity.
As a result, 4.0m KSCNwas most effective for gelation, and 5.1 m KSCNalso induced gelation.
Up to 2.0 m LiBr, the physical properties of the myosin preparation remained unchanged ( Fig. 3 and Table I ) (the period 1.42 sec, the logarithmic decrement of the amplitude 0.368, and the time to a practical halt of oscillations
sec).
A transition occurred at 3.0m LiBr, where the time to a practical halt of oscillations decreased by one half (7.3 sec), when com- pared to the time in the absence of LiBr. This was due to the increase of dynamic viscosity, but in this case the dynamic rigidity remained almost unchanged since a large decrease in the period was not apparent (1.20 sec). The oscillatory damping showed a slight creep response asymptotic to the rest point and the logarithmic decrement of the amplitude was consequently unmeasurable. It took time to bring the surface of this myosinpreparation back to level when the beaker was tipped once and stood upright again (Fig. 4(c) ). Whenthe concentration of LiBr was further increased to 4.0 or 5.1 m, the myosin preparation flowed a little more fluidly, when compared to that in the absence of LiBr. This was detected by the slight decrease in the logarithmic decrement of the amplitude (0.349 at 4.0 m LiBr and 0.341 at 5.1 m LiBr) (Fig. 3 and Table  I ). Howeverthe period remained unchanged (1.40 sec) and therefore the dynamic viscosity had decreased slightly (refer to Appendix).
As a result, 3.0m LiBr was effective for gelation, and any further increase of LiBr concentration induced the opposite effect on dynamic viscosity.
The results of the ORDmeasurement were similar to those reported by Tonomuraet al.,13) although the myosin concentration was 2.0 mg/ml in our experiment instead of 5.0 mg/ ml in their experiment. In Fig. 5 , the helical content ofmyosin obtained from the -b0 term is plotted as a function of KSCNor LiBr concentration. The helical content decreased with an increasing concentration of KSCNor LiBr. This decrease in helical content by KSCN showed no sharp transition concentration, but, in the case of LiBr, a sharp decrease occurred at 3.0 m. The helical content of the myosin preparation without these salts was estimated to be 61% from the -b0 term.
In the presence of4.0 and 5.1 m KSCN, which induced a large change in the physical properties ( Fig. 2 and Table I), the helical content was decreased to 33 and 19%, respectively (Fig. 5) . In the presence of 3.0m LiBr which induced a similar large change ( Fig. 3 and Table I ), the helical content was decreased to 16% (Fig. 5) . When the helical content was further decreased to 10 and 7%respectively in the presence of4.0 and 5.1m LiBr (Fig. 5) , a large change in the physical properties was not detected (Fig. 3 and Table I ). Therefore it seems reasonable to conclude that a local melting of the helical structure could be related to gelation. In the case of heat-induced myosin gel,1} gelation began when half the helical structure was unfolded. In the case of our saltinduced myosin gel, the most elastic gel was formed when half the helical structure was unfolded.
In the LMM region of the myosin molecule, the hydrogen bonds formed between the components of the peptide linkages are nearly parallel to the long axis of the helix. Two a-helical chains are assumed to be in axial registration and the hydrophobic residues face inwards towards the other helix for hydrophobic interactions.14) Balint et a/. where H is the thickness of the myosin preparation between the side wall of the cell and the metal plate; S is the area of the metal plate immersed in the myosin preparation; / is the effective momentof inertia of the system; k and r are instrumental constants. Since an oscillatory damping meter was designed by remodelling a chemical balance, it was rather difficult to evaluate these instrumental constants k and r. However, under normal experimental conditions, these constants are so When elasticity becomes the dominant rheological characteristic, the logarithmic decrement of the amplitude becomes unmeasurable under our experimental conditions. In this case the time to a practical halt of oscillations is related to the ratio of the logarithmic decrement of the amplitude and the period, and consequently to the dynamic viscosity.
Therefore if the logarithmic decrement of the amplitude is unmeasurable, the time to a practical halt of oscillations is taken as a factor to suggest a change in the dynamic viscosity.
